Note that the expressions in the brackets are well-defined by means of the spectral theorem.
Our main result is the following. 
Our approach is inspired by Nachman's constructive method [Na2] of reconstructing q(x) from the scattering amplitude Aq at a fixed k > 0, and by the paper of Alessandrini [A] . A brief description of Nachman's method is the following. Given ^(co,9,k) at a fixed k we for explaining him the method in [Na2] and for pointing him out Ref. [L] which is the essential part of the proof of Lemma 3.2.
Properties of the Green's function.
Throughout this section we assume k>0 fixed and ^eL°°((R 3 ), suppg c= Bp, q = q. Recall that the Green's functions G^ (x,y,k) can be defined as the kernels of (-A+^-^TiO)-1 in ^(Lj.L'-g), 5 > 1/2 (see e.g. [Nal] ) or, equivalently, as the solution of the problem
satisfying the outgoing (incoming) Sommerfeld condition at infinity. The first definition implies G+ (x,y,k) = G-(y,x,k) , while the second one yields G+ (x,y,k) == G-(x,y,k) . Therefore, G±(x,y,k) = G±(y,x,k) . Since in what follows we shall deal only with the outgoing Green's function G+ we shall drop the sign « + ». To emphasize the dependence on q we shall use the notation 
Proof. -It is known that
as |x| -^ oo, and the convergence is uniform in yeBp. Combining (2.1) with the formula
Here v(x,o),k) is the generalized^ eigenfunction, which is the solution of the Lippmann-Schwinger equation
The convergence in (2.3) is uniform in yeBp. Substituting (2.1) and (2.3) into the formula
where B has the needed properties. Applying the formulâ ,(o),9,fe) == --^-^(^(xWdx and using the equality 4,((o,9,fe) = ^,(-9, -(o,fe), we get the required result.
Next we are going to expand Gg(x,y,k) in special functions. Recall that the spherical harmonics are defined as follows :
..,m= -n, ...,n, where P,.^) = v ^^ ^(^_^â nd co = (sin a cos P, sin a sin P, cos a). It is well-known that {Y^ ; n=0,l, ... ,w= -n, ... ,n} form an orthonormal base in L\S 2 ) and if A^ is the Laplace-Beltrami operator on 5' 2 , then
Let h^\r) = ^j H^^(r) be the spherical Hankel function with asymptotic (2.6) /^)(r)=(-,y + l^-r + Q(,-2)^ asr ^ oo.
Now, let us expand the scattering amplitude Ag(w,Q,k) in spherical harmonics
where (2.7) a^^=| ] ^(co,9,fe)r^(o)) 7^ (9) d^d6.
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The main result in this section is the following. 
where y^^ = -^(-I)" 2 f 11 '^2 ^m^m^.
77^ 5^r^5 converges uniformy and absolutely for \x\ ^ R, \y\ ^ R for any R > p anrf can h^ differentiated termwise.
Before giving the proof, we note that this proposition enables us to find the values of Gg(x,y,k) for |x| > p, \y\ > p, if Aq is known for all co, 9 and k > 0 fixed (see also [Na2] ).
Proof. -We use the formula [EMOT] (2.9) G, (x,y,k) 
where ^nm = ikjn(k\y\) Y^ ( -| and^(r) is the spherical Bessel function.
From (2.2) and (2.4) we get Gq -Go = /i + 1^, where
aking into account (2.9), we get for \x\ > p, \y\ > p
Here and below we use the sign ^ to denote the sum in (2.8). The coefficients ^n^m^mâ dmit the following estimate 
Therefore, G^ -G'o admits the required expansion with some coefficients 7n,m,n^, and relations (2.10), (2.11) imply the same estimate for
(2.12) ly,^^| < C\\S^\\^ \\S^\\^.
Let us estimate ||^^||. Using Lemma Al, we get A straightforward calculation shows that (2.12) remains true for n = 0. Combining (2.12) and (2.13), we arrive at the estimate
In order to prove that the series (2.8) is uniformly and absolutely convergent, let us estimate each term. Recall the estimate ,y;(«)l^y \ 4n } (see e.g. Lemma 13, [M] ). Combining it with Lemma A2 and (2.14), we see that the right hand side of (2.8) can be estimated termwise by the series
provided \x\ ^ R, \y\ ^ R. The series above does not depend on x,y and if R > p, then it converges. This proves the last assertion of the proposition.
Now, in order to complete the proof, take the limit | x \ -> oo, \y\ -» oo in (2.8). Then, using asymptotic (2.6), Proposition 2.1, and the equality F^(-9) = (-l^y^G), we get the desired relation between n^m^n^m^ aUQ ^n^m^n^m^ '
Stability of the inversion Aq -> A 9-^2.
Let ^4(co,0) be a smooth function on ^^x S 2 (not necessarily a scattering amplitude). Let us expand A in spherical harmonics as in (1.1) and let a^m^m^ be the corresponding coefficients (see (2.7)). We then define the following map (k>0 is fixed).
xwy \\y\/ Now, suppose that Aq is a scattenfaag aanplitude at a fixed k corresponding to some q with supp^ c= Bp. Then a^^^^^ satisfy the estimate (2.14). Therefore, in that case F = ^V'Aq is a well-defined function for |x| > p, \y\> p, which coincides with (Gg-G'oK-,-,^). Next, we shall prove that in fact the map J^ is continuous in an appropriate topology. Recall the norm IHI^s^ defined in the Introduction. Estimate (2.14)
(which is satisfied also by a^m^rn^ shows that ||^(-,-,k)||^^ < oo for any R > p, Si, Sg, k > 0, provided that Aq is a scattering amplitude corresponding to a potential supported in a ball with a radius p. Below we denote Sn = SBp^ = {x; |x|=7?}. We have the following. Hence, applying lemma A2, we get
which completes the proof. Then we set Ag-^2/: = ^M^, 3^ being the derivative with respect to the outer normal to SR. According to [Nal] , \_^: T^^) -Ĥ 112^^) is a bounded operator. Below we define the operator norm in (^i(^), H 5^) ) by 11.11^^. Note that it is different from the norm II-H^,^ given in Introduction.
Since we deal with a fixed k > 0 and with q in a neighborhood of a fixed qo, the following question arises. Given k > 0, qeL^ with supp^ c: ^p, can we choose R > p smch that k 2 is not a Dirichlet However, in fact they are strictly decreasing, according to [L] . This fact leads us immediately to the following. The following proposition is the main result of this section. Proof. -Let ^ : j^2^) -> /^'C^) be the operator
JSR
Sq^ is a bounded invertible operator [Nal] . Furthermore, as proved in [Nal] ,
Let us denote the Dirichlet Laplacian in B^ by A£). We can show that the map L°°(^) 9 q -> (-A^+^-fe 2 )" 1 is a continuous one if e (^/= {g e L^ ; supp ^ c= 2?^|[^-qol|^oo-^J^} and E' is sufficiently small. Thus fe 2 is not a Dirichlet eigenvalue of -A + q in B^ and A^-^2 is well-defined for qed)'. Moreover 11^^113/2,1/2^^, l|Ag-A2|l3/2,i/2 ^ C for qe(9'. Therefore, if q^ and q^ lie in (9' we have according to (3.1) A.,-.. -A^,2 = ^(^-^,.)^. Hence 1|A^-^2-A^_^2||3/2^/2 ^ ll^^,A;ll3/2,l/2 II ^ q^, k ~ ' f q^,k\\ 1/2,3/2 II''g^ll 3/2,1/2
In order to estimate the last term we consider
Here 6'g.Qc, ^, k) is the Green's function corresponding to q^ i = 1,2. Thus we get
In the last step we applied Proposition 3.1.
Stability of the inversion Ag-^2 -> q.
In this section we prove that q depends continuously on \-k 2 in an appropriate sense. We note that the theorem below has been obtained by Alessandrini [A] for potentials q of the kind q = Ay^/y^2, y > const. > 0. A slight modification of the proof in [A] yields the desired estimate in a neighborhood of those q, for which k 2 is not a Dirichlet eigenvalue of -A + q in BR. Let ^' be as in Proposition 3.3. As mentioned above if E' > 0 is sufficiently small \q-k 2 is well-defined for arbitrary qe(9'. Let q^^O', 2 e ^' and denote by M,(x, 0 the solution of the kind described above related to q^ i = 1, 2.
Set Co = 2 1/2 8o' 1 sup {|| <?|Loo, qe (9'} and assume \p\ > Co. Put Here and in what follows we denote by C various constants depending only on (9\ which may vary from line to line. Next, since (-A^ + ^2)^2 = 0, we get Here and in what follows we denote for simplicitŷ = IIA^-^2 -Ag^-fc2||3/2,i/2.
Recall that (4.2) holds for any q^ e (9', q^ e 0' and the constant C depends only on (9\ but not on ^i, ^2? reU, \p\ > Co. In order to obtain a same kind of estimate for \p\ < Co, we apply the following lemma (see [A] , Lemma 3). 
